Resolvin D1 Polarizes Primary Human Macrophages toward a Proresolution Phenotype through GPR32.
Resolvin D1 (RvD1) was shown to be a potent anti-inflammatory and proresolution lipid mediator in several animal models of inflammation, but its mechanism of action in humans is not clear. We show that the RvD1 receptor GPR32 is present on resting, proinflammatory M(LPS) and alternatively activated primary human M(IL-4) macrophages, whereas TGF-β and IL-6 reduce its membrane expression. Accordingly, stimulation of resting primary human macrophages with 10 nM RvD1 for 48 h maximally reduced the secretion of the proinflammatory cytokines IL-1β and IL-8; abolished chemotaxis to several chemoattractants like chemerin, fMLF, and MCP-1; and doubled the phagocytic activity of these macrophages toward microbial particles. In contrast, these functional changes were not accompanied by surface expression of markers specific for alternatively activated M(IL-4) macrophages. Similar proresolution effects of RvD1 were observed when proinflammatory M(LPS) macrophages were treated with RvD1. In addition, we show that these RvD1-mediated effects are GPR32 dependent because reduction of GPR32 expression by small interfering RNA, TGF-β, and IL-6 treatment ablated these proresolution effects in primary human macrophages. Taken together, our results indicate that in humans RvD1 triggers GPR32 to polarize and repolarize macrophages toward a proresolution phenotype, supporting the role of this mediator in the resolution of inflammation in humans.